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(57) [Abstract | 
[Obdective ] 

thick film paste where satisfactory film romnation is pos$il)le 
with pod printingvis-a-vis clcctrortic part which pc^sses 
printed surface of plural is offered. 

[Cortstimtion | 

conductive powder and rosin derivative and organic solvent 
and, with thick film pasic which oileast includes inside one of 
ethyl cellulose , polyvinyl butyral , alkyd resin , 
aforementioned rosin derivative 5-20 weight % is contained 
vis-a-vis thick film paste lOOwcight %. ai $ame time, 
theinsidc at least one of aforementioned ethyl cellulose , 
aforementioned polyvinyl buxyraJ , aforementioned alkyd 
resin contained O.S weight % or more . 



[Claim (.s )J 
[Claim 1 ] 

conductive powder and rosin derivative and organic solvent 
and, with diiek film pa<:te which aticast includes inside one of 
ethyl cellulose , polyvinyl bulyral , alkyd resin , 
aforementioned roSin derivative 5-20 weight % is contained 
vi2j-u-vi$ thick film paste lOOweight %, at fsamc time, the thick 
film pasic . which designates diat inside Bt least one of 
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Specification 
[0001] 

[0002] 

[tt«<Dttfl$] 



[00031 
[0004] 
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afbrcmentioned ethyl cellulose , afbrementioned polyvinyl 
butyral , aforementioned alkyd resin is contained 0.5 
wcigbt % or more as (eatuns 



Either elecironic pan where as for electronic pan of recent 
yean, progress of miniuturi^Alion is considerable^ uses 
ceramic for substralc is not the exception . 

refx:>:> is formed in for example substrate ccnh^I ponioit , 
among rhosc part is raounied andthose which low bulk is 
assured, metallization is administered 10 entire surface of top , 
side ^ee , lower face of substrate andthose eic which assure 
higher dcnsification arc converted to product . 

To administer metallization etc which is continued making 
use of thick fibn paste to subsliflie or cube substrate entire 
surface which has relief a this way, screen prinling it makes 
each every flat suHtice , or drawing system only it is used 
was. 

Dot, not be able to correspond screen printing U> concave 
surface , in addition.drawiflg system being inferior to mass 
productivity , is not practical . 

On one hand, pad printing method (Another name:tampO 
printing ) is known as mettiod which is printed in substrate 
which has relief which includes thrcc-dimensiono] curved 
surface etc. 



1 lowever, as description above with thick film paste next kind 
of problem was with pad priming method . 



With general pad priming method film thickness 2^3;mu m 
bcin^ upper limit , it could notcorrespond to 5 - 20;mu m 



[Claim 2] 

As for aforenoentloned organic solvent , thick film paste . 
which is staled in the Claim 1 which designates that 
component where vapor prct>Sure in 20 deg Cvicinity isO.3 - 
10 mmHg 60 weight % or more is included vis-a-vis 
Bforeroentioned organic solvent lOOwcight % as feature 

Pcscription of the Invcniion ] 
[0001] 

(Field of Industrial Application ] 

this invention is something regarding thick film paste . 

10002] 

(Prior Art) 



rooo3] 

[Problems to be Solved by ihc Invention | 



[0004] 
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[0005] 

[0006] 

^. 

[0007] 

[3lH$«3fc1"^/::A6<7>^IS:] 

^t;»M><-XKl?a'DT, 100 i 

«%|z^LTISS2Pv>flS*f*^ 5-20 i«% 

tt<i:t. 1 0.5 a*%m:^« L-Cl^5Cli:£ 
[0008] 

*/:;,:*:ft^l±.mffi^«»S»JA^20 dcg C 
tt55l::Blt^SlftEA< 0.3-lOmmHg "C^^-Si* 

^i^^mmm^ 100 sji%f=*tL-c 6o fi 
loom 

«:/^'yK9i»ltt**f«>Ct*<-<?#5o 
[0010] 

20 dee c ni&iznmm^ 

E/l<0.3-10mraHsT?&St<7)SflSa^«l#fi^J 1 
00 Sft%l=$tLX 60 Sft%JU±$t^ii^l:: 
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which are a film thickness which is rtQuired to Thick film 
[OOOS] 

Because namely, pad printing is one kind of intaglio oflsci 
printing , if intaglio depth is madcdcep, although film 
thickness can be made ihick* v^tth pa$te for the conventional 
screen printing and paste for dip coaling , cohesiveness of 
paste aiid because tackiness becomes insufficient, from silicon 
pad complete tninsfer itdid not do lo substrate , sadsfactoiy 
film thickness and film formation of the shape were 
impossible . 

[0006] 

objective of this invention is lo offer thick film paste where 
ihesaiis factory film formation is possible wiih pod printing 
vis-a-vis electronic pait which possesses printed surface of 
plural . 

[0007] 

[Means 10 Solve the Problems ] 

As for this inveniion, as description above being somcching 
which can bcmadc Means to Solve ihe Problems , conductive 
powder and rosin derivative and organic solvent and, with the 
thick film pinSW which at least includes Inside one of ethyl 
cellulose , polyvinyl bulyral , alkyd resin ,3-20 weight % to 
contain $foremeniioned rosin derivative vis-a-vis thick film 
paste lOOweight %» at thesame time, It is something whieh 
deslgnaies that inside at least one of theaforementioncd ethyl 
eellulose , aforementioned polyvuiyt butyral , aforementioned 
alkyd resin iscontained 0.5 weight % or more as feature. 

[nooft] 

In addhioci, as for this invention, aforementioned organic 
solvent , it issomcthing which dcsignuies thai component 
where vapor pressure in 20 dcg Cvicinily is 0.3 - 10 mmHg 
60 weight % or more is included vls-a-vis aforcmcniioned 
organic soNent lOOweight % as feature. 

[0009] 

[Working Principle J 

Bevdu^ with thick film paste of this invention , it possesses 
cohcsivcncb:» and the UiCkiness of thick film pasie which is 
necessary for pad printing in fully .doin^ pod printing which 
uses intaglio whose SO - 150;mu m cMcnl k deep it is possible 
to possess sadsfactoiy pad printing whichis a complete 
transferable . 

[OOIOJ 

tn addition, when those where vapor pressure organic soUem 
in 20 dcg Cvicinily is OJ - 10 mmHg 60 weight % or more are 
included vis-a-vis aforementioned organic solvent 



Page 4 Paterra® InstantMT® Machme Translation (U.S. PaL Ser. No. 6,490,54g; Pat. Pending Ser. No. 10/367^96) 



PAGE 8f19'RCVDAT5/11/2007 5:20:16PM [Eastern DayligtitM^ 



05/1 1/2007 13:2.2 FAX 5098383424 



WELLS ST JOHN PS 



0009/019 



JP1996111573A 



1996-4-30 



t*<. ANo, l^:^alCle^^^cftft®<DaEJ^t/^yK 

[0011] 

[0012] 

[0013] 
[0014] 

Ag-Pd t»*i:. trt^;K7>«B&^^^t?fc'5S 

(0015] 
[SI] 



lOOwcight %,because appropriate dxyiitg rate is arquired, 
without before transfer to pad ihick film paste drying inside 
concave sheet , at $ame time; also the tojnperalure of hot air 
which is necessary for drying pad become:^ the appropriate 
temperature which does not have times when it dcicriorales. 

[0011] 

[Worlcing Example (s )] 

You explain bclow, concerning Working Example of thick 
film paste of this invention . 

First, you explain concerning manufacturing method of thick 
fUm paste of this invention . 

(1) Firti, In order to produce vehicle , fluidity of thick film 
paste and clhyi cellulose , polyvinyl butyral in order to obtain 
storage stability (PVB ). Inside at least one of the aikyd re^n 
is used making use of polyroerued rosin which is a 
agglutination property of dry film and a losin derivative in 
order to obtain tackiness as resin main component of vehicle , 
as resin component other than polymerized rosin . 

[0012] 

(2) Melting these resin in each organic solvent , it draws up 
vehicle . 

common doing, dibtttyl phthalaie (DBP } which is a organic 
solveni which you have used,Stabilizing tackiness of diy film , 
is component in order to bcpossibic. 

However, this is not necessaiy component always. 

10013J 

(3) this requiring, vehicle which it acquires it disperses the Ag 
-Pd alloy powder which is a conductive powder « Obtains thick 
film paste . 

[0014] 

Regarding this working example , as butyl lactate « dibutyl 
phthalate which is a ethyl cellulose , polyvinyl butyral , and a 
alkyd resin ^nd u organic solvent which are a resin component 
other than polymerized rosin and polymerized rosin which are 
a rtsin main component of Ag -Pd powder and vehicle which 
arc a conductive powder as composition of ihc thick Him 
paste which is acquired v^th above-mentioned munufiwlurlng 
method , (OBP ), shown the 0-xylcne , and n- amyl alcohol 
witii Table i it sots, pad printing and film thickness (;mu m ) 
for respectively have been shown in the Table I . 

[0015] 

[Table 1 J 
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3. 1 



[0016] 



[0017] 
[0018] 

[oois>] 

ISBI^-XK* teigv-H^^T? 

[0020] 
[0021] 



[0016] 

Furthermore, * as tor those which attach wjih specimen of out 
of range of this invention , for other things Working 
Example insicle range of the this invention is shown in 
specimen No. in Tdble 1 . 

[00171 

Next, you explain concerning measurement method of film 
thickness in Table I andapprliisal of pad printing . 

( 1) In intflglio which first, in copper sheet etching designates 
the printing pattern shape as depth 100;mu m , thick film 
paste ii is filled making use of (he blade . 

[0018] 

(2) silicon pad of convex shape in pushed on that, portion of 
paste in intaglio transfer is made on silicon pad . 



[001 9J 

Main organic solvent component evaporating on silicon pad 
with (3) air blowing , it dries thick film paste to adhesive 
sheet condition. 

[0020] 

(4) this requiring, transfer priming it designated sticking film 
which ilformed us alamina substrate which h^ step . 

And, film tliickncss Rftcr printing was measured making use 
ofnuorescenoe x-ray film thickness gauge . 

[0021] 

this way it made only thick film paste which complete transfer 
is done pad priming satisfactory concerning appraisal of pad 
printing of resultand Table 1 which wefe measured, showed 
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withO. 



[0022] 

[0023] 
[0024] 

KJr4 NoJ (i, :c5=-;u-tr;UD-;:?s«D»A<'> 

[0025] 
[0026] 

SS§lEEH)b<2-10mmHeW^»?SS«r-f±^?a 
oasmiz J:^e«-CJ;<. SISlEaSBAt 0.3'-2m 



In addiiioOi as for pad printing deficiency in order X , and 
complete transfer 10 do, when it is necessary to set air 
temperature highly to iheextent silicon pad deteriorating, or 
when rcarrangcmcnt of paste to the alumina substrate is 
imperfect from silicon pad , * with il showed a» pad printing 
tSAOt sadsfactoiy. 



As for this, as for spoeimen No. 1 because polymerized rosia 
quanu'ty which grants taclcincss 3 wt% it is little, is because 
f^m silicon pad complete tmnsfer il docs not make alumina 
sub5nrai6 . 



specimen No.2 or specimen No. 12, pad printing being 
saiisfactoiy, could acquire film thickness which is required to 
thick film paste . 

[00241 

Fiirthfcfmorc, specimen No.7, because quantity of ethyl 
cellulose is sittaH, workability on intaglio was inferior in 
comparison with other Specimen , but it* scrape speed Of for 
example blade such as is made slow.makes operating 
condition harsh, it is a usable . 



drying condition differs in vapor pressure range of organic 
solvent , vapor pressure range with the organic solvent of 2 - 
10 mml Ig is may be drying, vapor preiisufe range with 
organic solvent ulD.3 - 2 mml Ig hot air diying neuesiSary wiih 
uir blowing of room temperature . 

In addition, in order with organic solvent of 10 mmHg or 
greater drying speed 10 pQSS^it dries inside intaglio . iranjvfer 
stops making silicon pad .fbnhemiorc, with organic solvent of 
0.3 mmHg or less temperature of hoi air whichis necessary for 
diying becomes too high, because silicon pad deteriorates, 
cannot use. 



(00221 

specimen No.l, pad printing being deficiency , could not 
measure either the film thickness . 



[0025] 

As for specimen No-13, pad printing was nOl satisfactory. 

In addition, specimen No. 14, pad printing whs nOl 

Ratisiactory. 

Ccneeming these reasons it mentions later. 
[0026] 

Here, you explain concerning drying condition of organic 
solvent , 



[00231 
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[0027] 

s 2 iz^t^mmmvmi'^fz dbp i^ino^imia 



I0027J 

vapor pressure with each tempciwre of organic solvent other 
ihaa DBP which i$iised for Tabic 2 with this working example 
is shown. 



[0028] 
2] 


[0028] 
[Table 2] 






U%S. (mmH g ) 


fig(^ C) 




0. 4 


2 0 




10.0 


2 1.3 




3. 0 


2 0 




14,5 


2 D 


[0029] 


[0029] 





<tfc,DBP(7)20 dcg CU^X-0m^Kitt^ti 
LXl^rjii\t<'J^t£<,t^ O.lmmHg I^T&*o 

[0030] 

o^y , :^^i^m(omi&mmi±. dbp <7>^-t?ii 

BP ttea)*«»«^J^^*-&^-i:-Cte»ia 
IS c): i;^»ilJ^$t^ ft t± (0 a%64»o 

[0031] 

CC-C.K3l4No.n f±.20 deg C lt*5Ct«aft 

EA« o.4mniHg -efe-&5LK:?^;uA<ffK'<-:;i 

h 100 ^VclzHLX 6 mM%. 20 dcg C 

tf]RSlEA<'>>5:<tti O.lmmllg J^1T(D DBP J&f 

PIC< 6 Sft%T?&y . ?tK:^^;ut nup 

100 £>%IC»Lrm>lw 50 fift%^ 

co>s«« N0J3 1^. fi:?r± pjS|-ca^35«, 



[0032] 



Punhcrmorc, it docs not Slate vapOr pressure with 20 deg 
CviCiniiy of DBP ,but at least there arc 0.1 mmHg or le$$ . 

[0030] 

In oiher words, with only DBP temperature of hoi air which 
isncccssary for drying becoming too high, because silicon pad 
deteriorates, you cannoi use org^i^^c solvent of this woridng 
example . By fact that DBP and other organic solvent arc 
mixed drying rate and drying temperature arc done u> 
appropriate ones where workability is good. 

[0031] 

I lere, a$ for specimen No. 13, butyl lactate where vapor 
pressure in 20 deg C is 0.4 mmHg vapor prcssuic DBP of 0. 1 
mmHg or less being 6 weight % at leasisimilarly with 6 
weight %, 20dcg CviCiniiy vis-a-vis thick film paste 
idOwcight Vo, they arc 50 weight % mutually butyl lactate and 
DBP vis-a-vis organic solvent lOOwcighl %. 

AS for this specimen No.l3» as for transfer il is possible, but 
because the hot air temperaiura which is necessaiy for drying 
becomes too high, strength of die silicon pad for transfer 
decreases and becomes seraiching easy, pad printing isnot 
satisfactory comprehensively. 

[0032] 
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*^ 0.4mmHfi ■efc*lL»::^f';UA^»BI^-:^h \ 
00Sft%i::itLT6S»%-20 deg Clcfclt-S 
^fliEA< 14.5fnmIIgT?te^) n-^n/^y—^U^^ra 



[0033] 

(00341 
[0035] 

[0036] 



[00371 



1996-4-30 

In addition. for specimen No. 14, butyl lactate where vapor 
pressure in 20 dcg C is 0.4 mmH^ n- propanol where vapor 
pressure in 6 weight %, 20deg C vis-a-vis thick Him paste 
lOOweight % is 14,5 mrnHg being 6 weight % similarly, they 
ore 50 weight % mutuaity the buiyl lactaie and n- propanol 
vis-a-vis organic solvent 1 OOweight %l 

As for this specimen No* 14, as for transfer it is possible once, 
but drying isquick, because n^anan^ement of paste to silicon 
pad film thiclcness becomesthin f^om inside intflglio not id be 
done completely, pad printing is notsatisfactoiy 
comprehensively. 



Therefore, among Organic solvem component of respcciive 
specimen , method whichdO weight % or more includes 
preferably butyl lactate or O-xyicnc or n- amy] alcohol is 
better. 

When btiiyl lactate or O-xylcnc or n- amyl alcohol are 
included 60 weight % Or more , the drying rate and drying 
temperanire is possible to appropriate ones where workability 
is goodsecurely. 



Wiih only by way, with this working example , conductive 
particle ratio 70 - 80 weight % relatively you appraised high 
ratio , but if as for this being in orderto make film thickness 
after calcining thick, necessity Is not that it isgood even with 
low specific ratio of 70 weight % or less . 

[0035] 

In addition because, fctf using polymerized rosin as resin 
main component of vehicle ,poIymerized fosin has 
aggiutinalion property and tackiness of diy film . 

In addition, if these are nOl something which is limited in 
polynien>j3d rosin and are hydrogcnated rosin , ester! tlcatlon 
rosin or other other rOSin derivative it is a usable . 



In addition, polynKrizcd rosin has not uUUed 20 weight % or 
more . As for this when for example polymerized rOSin is 
added to 30 weight ratio ofresin component tobccomc 
many, because wiih respect to substanco, electrode Him 
cannot bcformcd« 



In addition because* ethyl cellulose or polyvinyl butyral 
(PVB ) or as for using the alkyd resin » these have Duidiiy and 
storage stability of thiek film pasio as resin component other 
than polymerized rosin . 



(0033) 



[0037] 



[0034] 



[0036] 
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[003S] 
[0039] 

um^ \2$utn^ i5o//ni-e&^rfi-aEa){fia>/<ryF 



[0038] 

In addition, conductive powder 1$ not something which is 
linuied in Ag -Pd conductive powder ,it j$ good Ag » Au , Cu , 
Ni or other metal powder , or glass , metal oxide or other 
insulating powder , or RuO<Sub>2</sub>or odicr resistive 
paste even with powder etc. 

Because using Ag -Pd conductive powder as conductive 
powder is superior in migration rcsislance incontparison with 
other conductive powder , 

[003^] 

Next, you explain concerning reJadonship between intaglio 
depth and film thickness . 

HcTc, pad printing and lihn thiclaiess of various imagUo 
where inta^io deplh is50;mu m , 75;mu m , 100:mu m , 
125:nni m , lS0;mu m most making use of the speeimen No.6 
which i$ diown in Tabic I where film thickness has become 
thick^havc been Shown in Tabic 3 . 



[0040] 


[0040] 
[Tabic 3 J 
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[0041] 


[0041] 





pad primini; was satisliictQiy with all iniagliu . 
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[0043] 

[j^l^<^^lil] 

[0044] 

Mfc. mmmmti^ 20 deg c imiznif^m^ 

EA<0.3^10mmHfi-efc'&J«»**rEiraS«l I 
(Dls¥lltllZ[H]«rt-C»K'<-7.h*<»*9r5C 



1996^*30 

As for film thickness eveiy of various inuiglio as shown in 
Table 2 » the intaglio d«?pUt and film thickness is a 
conclaiion . 

Therefore, it depended on using intaglio of 50;imi m '^I50;mu 
Ri depth , iiunderstood that Him Ihickpess of 5;fnu m -lOimu 
m extent of betngncoesSAiy for thick fiim paste is acquired 

[0041] 

It is not something where by way, this invention is limited In 
theabovc-mcnlioiied Woriclng Example . various apptication 
ond deformation are possiblein inside range of gist of (his 
invention . 

[0043] 

[Effects of ihc Invcmion ] 

Because with thick film paste of this invention , in order (o 
possess cohesiveness of thick film paste which is necessary 
fof pad printing and tackiness in the fully » doing pad printing 
which uses intaglio whose 50 - 150;mu m extent is deep, to 
possess satisfactory pad printing which is acomplctc 
trsmsfev^ble it is possible^ Satisfactory Him formation is 
possible with pad priming vis-a-vis the clectn>Dic part which 
possesses printed sin^ce of plural . 

[0044] 

In addition, when compOiUfni where vapor pressure oiiganic 
solvent in 20 deg Cvicinity isO J • 10 mmHg 60 weight % or 
more is included vi$-&-vis aforementioned organic solvent 
I00weight%, because appropriate drying rale is acquired, 
wiihout before transfer to the pad thick film paste drying 
inside concave sheet , at same time, Also temperature of hot 
air which is necessary for drying because itt>ecomcs 
appiupriuie temperaiure which docs not have times when it 
deteriDralcs,can do pad lo that further workability is good. 
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